Periostin plays role in force-induced stem cell potential by periodontal ligament stem cells.
Mechanical stimuli have been shown to play an important role in directing stem cell fate and maintenance of tissue homeostasis. One of the functions of the mechanoresponsive tissue periodontal ligament (PDL) is to withstand the functional forces within the oral cavity. Periodontal ligament stem cells (PDLSCs) derived from periodontal tissue have been demonstrated to be able to respond directly to mechanical forces. However, the mechanisms of action of mechanical force on PDLSCs are not totally understood. The aim of this study was to investigate the mechanisms by which compressive force affects PDLSCs, especially their stemness properties. PDLSCs were established from extracted human third molars; their stem cell characteristics were validated by detecting the expression of stem cell markers and confirming their ability to differentiate into osteogenic and adipogenic lineages. PDLSCs were subjected to various magnitudes of static compressive force (0 [control], 0.5, 1.0, 1.5, or 2 g/cm2 ). Application of 1.0 g/cm2 compressive force significantly upregulated a panel of stem cell marker genes, including NANOG and OCT4. Conversely, higher force magnitudes downregulated these genes. Mechanical loading also upregulated periostin, a matrix protein that plays important roles in tissue morphogenesis. Interestingly, knockdown of periostin using siRNA abolished force-induced stem cell marker expression in PDLSCs. This study suggests a proper magnitude of compressive force could be one important factor involved in the modulation of the pluripotency of PDLSCs through the action of periostin. The precise mechanism by which periostin regulates stemness requires further detailed investigation.